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From EU Core Service to National Downstream
Service

& Basic GMES
#®The European Meteorological Infrastructure (EMI) and GMES
®SMHI in the build up of GMES Core Services

®Nordic/Baltic Core Services — A sustainable infrastructure
for climate, environment and safety issues in Northern
Europe.

®Seatrack Web - Web based operational service —
Downstream Service (Cecilia Ambjorn)
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SMHI GMES/KOPERNIKUS
Basic

@ 1. Build-up phase:
Development of first generation of Sentinels, ground segment,
data access, early operations: approx. 2.4 Billion Euro

€ Financing — ESA (2005-2013)
ME 758 Segment 1 (2005, 2007)
ME  700-900 Segment 2 (2008)
® Financing — EC (2007-2013)
ME  700-780 FP7 Space (2007-2013)
€ 2. Operational Programme (2014-2023).
Development of recurrent Sentinel satellites, operational
access to Member States / EUMETSAT missions, routine

operations, evolution of Ground Segment Component. approx.
2.0 to 2.5 Billion Euro (details TBC)
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GMES/KOPERNIKUS
Basic

@ Contributions via EU + ESA
BE€ 2,4 (Build-up)
B€ 2,0to 2,5 (Operational Programme)

€ National contributions + EUMETSAT, ECMWEF (indispensable
infrastructure for GMES services)

BE 2,0to 4,0

In total B€ 7- 8 =80B SEK
® Suppose Sweden invests 2¥2 % (GNI-part) ~ 2 B SEK over 20 years

These taxpayers’ money should be transformed to societal and common

benefits in Sweden and in Europe.

What can SMHI do?
(emes



GMES/KOPERNIKUS
Basic

&Core services —Pan-European, multi-purpose information service
capacity

— Linked to EU information needs (EU policies and international commitments) or
to decisions to share capacities at EU level

— Sustained public funding (EU & Member States)

— Freely available

€Downstream services —Tailored for specific applications at local,
regional, national, European levels (public good or private use)

— Use core services as one of the inputs
— EU not directly driving the service and not responsible for service requirements

— EU should encourage / support the implementation of this service layer, e.g.
through R&D funding

— EU not involved in Downstream Service governance & operational funding

GMes
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SIMHI GMES/KOPERNIKUS specific missions:

Sentinels
Sentinel 1 — SAR imaging
\(\
All weather, day/night applications, interferometry 000\/
(Oil Spill) \/Q’QIQ'\’
= Sentinel 2 — Multispectral imaging
“ Land applications: urban, forest, agriculture, etc Continuity of Landsat, Q("Q
- “SPOT follow on data” NN
= Va1
v
P ™\ sentinel 3 — Ocean and global land monitoring
* <
: : O
» Nide-swath ocean color, vegetation, sea/land surface temperature, N 2,
Altimetry \,‘b'q/Q'\’
Sentinel 4 — Geostationary atmospheric ("{\
O x
" Atmospheric composition monitoring, trans-boundary pollution \,’000\/,\
v
Sentinel 5 — Low-orbit atmospheric (‘,(\
. . o \}(\ o3e
Atmospheric composition monitoring \,’Oqlg'y



m“' GMES/KOPERNIKUS Space Component:
a Joint Infrastructure

National, Eumetsat and international Missions for GMES (list non exhaustive)

Radarsat

-~ ; ; e Y ” B L
Terrasar-X Rapideye DMCs CosmoSkymed  Pleiades

+ GOSAT, , NPOES, GOES, Seosat, Tandem-X,
Enmap, Venus, Altika, etc.

(GMmes
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SIViHI GMES

and
The European Meteorological Infrastructure (EMI)
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SIViHI GMES

and
The European Meteorological Infrastructure (EMI)

®EMI is already working as a GMES ©ECMWF and NMHSs are providing

1.Currently EMI participates strongly in the
development.of GMES Core Services;
LMCS, MCS and GACS

2.EMI investments in European
infrastructure is around B€ 55 over 30

[ years i’

3.EMI is a fundament for GMES.

GMmes
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SMHI in the build up of GMES Core

Services

From ESA GSE and EU’s FP6, FP7 project to

operational services

MERSEA(+Polar View)

GEOLAND 1 — GEOLA

PILOT LMCS
PILOT MCS

GEMS FP6
PROMOTE ESA GShk

FP7

2009

OPERATIONAL Funded by EU and
Nations

LAND MONITORING CORE
SERVICE

MARINE CORE SERVICE
AIR QUIAIITY CORF SFRVICF

EUROPEAN

MACC = Monitoring Atmospheric Composition & Climate (ECMWF)
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SIViHI SMHI in the build up of
GMES Core Services

QECMWE {Integrated MACC A
Forecast System) historic AnalysespowNsTReAM
=Global Analys He:

O Local Forecasts, Warnings
= Ground Level Ozone, etc.(AQ)
= UV radiation

irrent situation
*Global Forece e recast

O Planning; Cities, Regions

=Some of the r =03, P10, NC

satellite data re 3 Input to eco-systems (The Baltic Sea)
| EIPrQJections 3 Monitoring of International, European
DSMHl MATCH) and national convention, policies, etc.

| JEstimates of glottvpical Enp-UsERS
Nna forcing, emissions =EU/National/regional/local agencies

R | | F and administrations
. I/ ] [ [ [ ] H
€eg.onal rore EISpeC|f|c services General public

Geo! =Health sector (hospitals, clinics)
\/D ozone, solar and L =Industry/private companies (e.qg.

energy sector)
e

=Regional A

GI\/IES/F:



SIViHI SMHI in the build up of
GMES Core Services

b GEOLAND-2 4
Static & Historic dat-(3SMH| HYPE (E-HYPE, Balt-HYPE)
= Topography, soil = (streams, rivers, lakes. DOWNSTREAM

= Reanalyses (ECM =Flow rate O Local Forecasts, Warnings
= Historical Run Off «Soil moisture " e el
OUbdated dat { O Planning; Cities, Regions
ale dla se m i
P Nutrients O Input to eco-systems (The Baltic Sea,
= Generic Landcove “N'&P coastal zone)
= Projections (SMH| - TYPICAL END-USERS
JPresent conditiol =EU/National/regional/local agencies
J Frequently updated and administrations
Forecasts =General public

= Water discharge =\Water authority sector

* Bio-geophysical p- I Climate/ Change |11, Tg > YPivet sombanss (e
etc.) : ,

= Gridded meteorological data: prec., temp, snow



SIViHI SMHI in the build up of
GMES Core Services

y AN

CECMWE (IFS/OASIS3, AHistoric Anal

system) Global atm. forcing

-Some of the requir- = Gurrent situa

retrievals (Jason-2,
JForecast
dMercator (Met Office
=Current (UV),1
=Global Dataassimil

=Global Forecasts Projections

=Some of the requirc LJEstimates of

retrievals (Jason-2, forcing, emissi

JUSMHI (Measurements .
( All as gridded ¢

v Regional Dataassiriiatoii/Ai lalyses>

=Regional Forecasts

L~

GMI

™ MyOcean A

l—.-—.-————-,

DOWNSTREAM

L Marine Safety

O Oil Spill Service

L Monitoring eco-systems (The Baltic Sea)
(L Ete:

TYPICAL END-USERS
=Marine Environment (EEA)
=Seasonal and weather forecasting,
Climate
=Offshore
=*Maritime transport and safety (EMSA)
=Fisheries
=Research
=General Public




SIMHI MATCH

—3Dr nsport/chemistry/deposition model

Thurs:layr 26 Februaryr 2009 00UTC GEMS-RAQ Forecast D+0 VT: Thursday 26 February 2009
Model: MATCH Height level: Surface Parameter: Ozone Daily Mean [ pg/m3 ]

10=W oW as 5°E 10°E 15°E 20°E 25°E 3A"E




E-HYPE

L e, B /| < Topography: HYDRO1K
HYDRO1 '

| .and Use: ECOCLIMAP, ESDB

Meteorological forcing: ERAMESAN + ERAINTERIM
+ ECMWEF (+synop data) + ECMWF

ERIK LILJAS

Observation of water flow: GRDC + BALTEX + EUROHARP
Il"”

eurg harp
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http://www.baltex-research.eu/
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(High Resolution Operational Model for the Baltic)

FORCING

Hirlam(22km),
ECMWF
-winds
-surface press
-cloudiness
-humidity
-2m-temperature

HBV
-freshwater

supply
w

>
>

>
>

The Present HHROMB System

Data flow

/ Boundary conditions at the open border

-sea level from storm surge model

-prescribed tides

iy

-climatological values for T and S

OouUTPUT

N
S

HIROMB 48h
HIROMB 10 d
-sea level
-current

-salinity
-temperature
-ice parameters
-turbulence para-

3-dimensional baroclinic cirkulation model

meters

Horisontal resolution 1x1nm, 3x3nm, (12x12nm)

24 layers vertically (soon 50)
1 nm run four times a day
3 and 12 nm run four times a day
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Latitudes

HIROMB 12, 3 and 1 nm grids

-------------- b

9'E 18E

A !
500 600 700
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SMHI Polar View project site
http:// /

Ice concentration, ice drift and S53T
12 nm, control run

Level ice thickness, ice drift and S8T

Level ice thickness, ice drift and 35T
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http://www.smhi.se/polarview
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GMES/KOPERNIKUS
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http://maps.google.se/maps?hl=sv&q=karta+stockholm+city&um=1&ie=UTF-8&split=0&gl=se&ei=gN-TSczNGoqi0QWn8o2TCg&sa=X&oi=geocode_result&resnum=1&ct=image

GMES/KOPERNIKUS
From a Swedish perspective

Stockholm | osiander.

g L

. Nacka™ Boo m:: Vi

Tyrest
uddinoe p data E2009 Tele Atlas
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SViHI GMES/KOPERNIKUS
From a Swedish/Baltic perspective

GMES MARIN CORE

SERVICE
GMES
ATMOSPHERE SOURCES — SINKS -
CORE SERVICE TRANSPORT - PROCESSES — in
the SEA of
SOURCES — SINKS — POLLUTANTS/NUTRIENTS
TRANSPORT in the
AIR of POLLUTANTS GMES LAND M CORE
SERVICE

Baltic HYPE

SOURCES - SINKS —
TRANSPORT to the SEA of
POLLUTANTS/NUTRIENTS
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SViHI GMES/KOPERNIKUS
From a Swedish/Baltic perspective

AN EXAMPLE
GACS + MCS+ LMCS (+EMI)
GMES

ATMOSPHERE TTRIBUTES

CORE SERVICE SUSTAINABLE services
SOURCES - SINKS — SPACE DIMENSIONS: Global « coastal
TRANSPORT in the zone & stream catchment area
AIR of POLLUTANTS TIME DIMENSIONS: Climatology-Hindcasts-

Current state- Forecast-Projections

COUPLING BETWEEN DISCIPLINES

POLITICAL DIMENSION: All EU-participation

IPublic - Private

POLLUTANTS/NUTRIENTS

GMES/FA-DAGARNA 09
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GMES/KOPERNIKUS
SMHI's role

€ Contributions via EU + ESA
BE 2,4 (Build-up)
B€ 2,0to 2,5 (Operational Programme)

® National contributions + EUMETSAT, ECMWEF (indispensable infrastructure for
GMES services)

B€ 2,0t0 4,0
In total BE€ 7- 8 =80 B SEK
€ Suppose Sweden invests 2% % (GNI-part) ~ 2 B SEK over 20 years

These taxpayers’ money should be transformed to societal and common benefits in
Sweden and in Europe

100 M SEK/Year for Sweden.

What can SMHI do?

(emes
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GMES/KOPERNIKUS
SMHI's role

What can SMHI do?

Investments and participation in
» the Core Service development
» the Downstream development

in the strategy by EUMETSAT, ECMWF and EUMETNET to take a
broader responsibility within GMES

Through international collaboration SMHI is able to create more
profit for Swedish taxpayers than through arestricted national

one.
@mes __



GMES/KOPERNIKUS
SMHI's role

€ We invest in an expensive and s

being prepared for take us into

@Are we rens"
and a dri
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